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COMBINATIONS OF DEPEPTIDYL PEPTIDASE IV INHIBITORS AND OTHER ANTIDIABETIC 
AGENTS FOR THE TREATMENT OF DIABETE MELLITUS 

This invention relates to a method of treatment, in particular to a method for the 
5 treatment of diabetes mellitus, especially non-insulin dependent diabetes (NIDDM) or 
Type 2 diabetes and conditions associated with diabetes mellitus and to compositions for 
use in such method. 

Dipeptidyl peptidase IV (DPP-IV) is a post-proline/alanine cleaving serine 
protease found in various tissues of the body including kidney, liver, and intestine. 
10 It is known that DPP-IV inhibitorsare may be useful for the treatment of impaired 

glucose tolerance and diabetes mellitus (International Patent Application, Publication 
Number W099/61431, Pederson RA et al,.Diabetes. 1998 Aug;47(8): 1253-8 and Pauly 
RP et al, Metabolism 1999 Mar;48(3):385-9). In particular W099/61431 discloses DPP- 
IV inhibitors comprising an amino acid and a thiazolidine or pyrrolidine group, and salts 
15 thereof such as isoleucyl (or isoleucine) thiazolidide and salts thereof. 

Other DPP-IV inhibitors include those disclosed in United States Patent Numbers 
6124305 and US 6107317, International Patent Applications, Publication Numbers WO 
9819998, WO 9515309 and WO 9818763. 

Alpha glucosidase inMbitor^^yperglycaemic agents_(oralpha glucosidase 
20 inhibitors) and biguanide imtihypCTgly^^ used ~~j 

Sn the teatment of Type 2 diabetes. Acarbose/vo^bose, emiglitate and miglitol~are~~~~ 
examples~of alpha glucosidase inhibitors. 1,1 - Dimethylbiguanidine (or meffonnin) isja 
particxilft example rof a /biguanide: ^ 

InisuM secretagogues are compounds that promote increased secretion of insulin 
25 by the pancreatic beta cells. The sulphonylureas are well known examples of insulin 
secretagogues. The sulphonylureas act as hypoglycaemic agents and are used in the 
treatment of Type 2 diabetes. Examples of sulphonylureas include glibenclamide (or 
glyburide), glipizide, gliclazide, glimepiride, tolazamide and tolbutamide. 

European Patent Application, Publication Number 0,306,228 relates to certain 
30 thiazolidinedione derivatives disclosed as having antihyperglycaemic and hypolipidaemic 
activity. One particular thiazolidinedione disclosed in EP 0306228 is 5-[4-[2-(N-methyl- 
N-(2-pyridyl)amino)e1ho^ (hereinafter 'Compound (I) 1 ). 

WO94/05659 discloses certain salts of Compound (I) including the maleate salt at 
example 1 thereof. 

35 Compound (I) is an example of a class of anti-hyperglycaemic agents known as 

'insulin sensitisers'. In particular Compound (I) is a thiazolidinedione insulin sensitiser. 
Compound (I) is also a peroxisome proliferator-activated receptor (PPARy) agonist 
insulin sensitiser. 

European Patent Applications, Publication Numbers: 0008203, 0139421, 
40 0032128, 0428312, 0489663, 0155845, 0257781, 0208420, 0177353, 0319189, 0332331, 
0332332, 0528734, 0508740; International Patent Application, Publication Numbers 
92/18501, 93/02079, 93/22445 and United States Patent Numbers 5104888 and 5478852, 
also disclose certain thiazolidinedione insulin sensitisers. 
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Another series of compounds generally recognised as having insulin sensitizer 
activity are those typified by the compounds disclosed in International Patent 
Applications, Publication Numbers W093/21 166 and WO94/01420. These compounds 
are herein referred to as 'acyclic insulin sensitisers'. Other examples of acyclic insulin 
5 sensitizers are those disclosed in United States Patent Number 5232945 and International 
Patent Applications, Publication Numbers WO92/03425 and WO91/19702. 

Examples of other insulin sensitisers are those disclosed in European Patent 
Application, Publication Number 0533933, Japanese Patent Application Publication 
Number 05271204 and United States P.atent Number 5264451. 
10 The above mentioned publications are incorporated herein by reference. 

It is now indicated that dipeptidyl peptidase IV inhibitors, such as the compounds 
of W099/6143 1, in combination with other antidiabetic agents provide a particularly 
beneficial effect on glycaemic control and that such combination is therefore suggested to 
be particularly useful for the treatment of diabetes mellitus, especially Type 2 diabetes 
15 and conditions associated with diabetes mellitus. Such combinations will provide 
improved blood glucose regulation without introducing unacceptable side-effects. 

Accordingly, the invention provides a method for the treatment of diabetes 
mellitus, especially Type 2 diabetes and conditions associated with diabetes mellitus in a 
mammal such as a human, which method comprises administering an effective, non-toxic 
20 and pharmaceutically acceptable amount of a dipeptidyl peptidase IV inhibitor and 
another antidiabetic agent, to a mammal in need thereof. 

In another aspect the invention provides a dipeptidyl peptidase IV inhibitor and 
another antidiabetic agent, for use in a method for the treatment of diabetes mellitus, 
especially Type 2 diabetes and conditions associated with diabetes mellitus. 
25 The method comprises either co-administration of a dipeptidyl peptidase IV 

inhibitor and another antidiabetic agent or the sequential administration thereof. 

Co-administration includes administration of a formulation which includes both 
a DPP- IV inhibitor and the other antidiabetic agent or the essentially simultaneous 
administration of separate formulations of each agent 
30 In another aspect the invention provides the use of a dipeptidyl peptidase IV 

inhibitor and another antidiabetic agent for use in the manufacture of a composition for 
the treatment of obesity, diabetes mellitus, especially Type 2 diabetes and conditions 
associated with diabetes mellitus. 

Suitably, the other antidiabetic agent comprises one or more, generally one or 
35 two, of an alpha glucosidase inhibitor, a biguanide, an insulin secretagogue or an insulin 
sensitiser. 

Suitably, the other antidiabetic agent is selected from an alpha glucosidase 
inhibitor, a biguanide, an insulin secretagogue or an insulin sensitiser. 

A further suitable antidiabetic agent is insulin. 
40 A suitable alpha glucosidase inhibitor is acarbose. 

Other suitable alpha glucosidase inhibitors are emiglitate and miglitol. A further 
suitable alpha glucosidase inhibitor is voglibose. 
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Suitable biguanides include metformin, buformin or phenformin, especially 
metformin. 

Suitable insulin secretogogues include sulphonylureas. 

Suitable sulphonylureas include glibenclamide, glipizide, gliclazide, glimepiride, 
5 tolazamide and tolbutamide. Further sulphonylureas include acetohexamide, 
carbutamide, chlorpropamide, glibornuride, gliquidone, glisentide, glisolamide, 
glisoxepide, glyclopyamide and glycylamide. Also included is the sulphonylurea 
glipentide. 

A further suitable insulin secretogogue is repaglinide. An additional insulin 
10 secretagogue is nateglinide. 

Insulin sensitisers include PPARy agonist insulin sensitisers including the 
compounds disclosed in WO 97/31907 and especially 2-( 1 -carboxy-2- { 4- { 2-(5 -methy 1-2- 
phenylK)xazol^yl)^thoxy]-phenyl}^thylamino)--benzoic acid methyl ester and 2(S)-(2- 
benzoyl-phenylanuio)-3-{4-[2-(5-^ 
15 propionic acid 

Insulin sensitisers also include thiazolidinedione insulin sensitisers. 
A preferred insulin sensitiser is Compound (I) or a derivative thereof. 
Other suitable thiazolidinedione insulin sensitisers include (+) -5-[[4-[(3,4- 
dihydro-6-hydroxy-2,5,7,8-tetn^ 
20 2,4-thiazolidinedione (or troghtazone), 5-[4-[(l -methylcyclohexyl)methoxy]benzyl] 
thiazolidine-2,4-dione (or ciglitazone), 5-[4-[2-(5-e1hylpyridin--2-yl)ethoxy]benzyl] 
thiazolidine-2,4-dione (or pioghtazone) or 5- [(2-benzyl-2,3 -dihydrobenzopyran)-5- 
ylmethyl)thiazolidine-2,4-dione (or englitazone). 

A particular thiazolidinedione insulin sensitiser is 5-[4-[2-(5-ethylpyridin-2- 
25 yl)ethoxy]benzyl] thiazolidine-2,4-dione (or pioghtazone). 

A particular thiazolidinedione insulin sensitiser is (+) -5-[[4-[(3,4-dihydro-6- 
hydroxy-2,5,7,8-tetrame%l-2H^^ 
thiazolidinedione (or troghtazone). 

Particular DPP- IV inhibitors include the specific examples disclosed in 
30 W099/6143 1 , such as L-threo-isoleucyl pyrrolidide, L-allo-isoleucyl thiazolidide, L-allo- 
isoleucyl pyrrolidide and salts thereof. A particular DPP- IV inhibitor is isoleucine 
thiazolidide and salts thereof. 

Further DPP-IV inhibitors include the specific examples disclosed in United 
States Patent Numbers 6124305 and US 6107317, International Patent Applications, 
35 Publication Numbers WO 9819998, WO 9515309 and WO 9818763; such as l[2-[(5- 
cyanopyridin-2-yl)an^oe%lamino]acetyl-2^yano-(S) and (2S>l-[(2S)-2- 

amino-3,3-dimethylbutanoyl]-2-pym>Udinecarbomtrile. 

For the avoidance of doubt, the examples disclosed in each of the above 
mentioned publications are specifically incorporated herein by reference, as individually 
40 disclosed compounds. 

It will be understood that the DPP- IV inhibitor and the other antidabetic agent are 
each administered in a pharmaceutical^ acceptable form, including pharmaceutical^ 
acceptable derivatives such as pharmaceutical^ acceptable salts, esters and solvates 
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thereof, as appropriate of the relevant pharmaceutically active agent. In certain instances 
herein the names used for the other antidabetic agent may relate to a particular 
pharmaceutical form of the relevant active agent: It will be understood that all 
pharmaceutical^ acceptable forms of the active agents per se are encompassed by this 
5 invention. 

Suitable pharmaceutically acceptable forms of the other antidiabetic agent depend 
upon the particular agent being used but include known pharmaceutically acceptable 
forms of the particular agent chosen. Such derivatives are found or are referred to in 
standard reference texts such as the British and US Pharmacopoeias, Remington's 

10 Pharmaceutical Sciences (Mack Publishing Co.), Martindale The Extra Pharmacopoeia 
(London, The Pharmaceutical Press) (for example see the 31st Edition page 341 and 
pages cited therein) or the above mentioned publications. 

Suitable pharmaceutical^ acceptable forms of the DPP- IV inhibitor include 
salted forms and solvated forms, include those described in WO 99/61431, for example 

15 the fumarate salt 

The DPP- IV inhibitor is prepared according to published methods, for example 
when the DPP- IV inhibitor is a compound of WO 99/6143 1 or a derivative thereof such 
as a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable solvate 
thereof, then it is prepared according to methods disclosed therein. Similarly for the 

20 compounds of United States Patent Numbers 6124305 and US 61073 17 and those of 

International Patent Applications, Publication Numbers WO 9819998, WO 9515309 and 
WO 9818763. 

Certain of the compounds mentioned herein may contain one or more chiral 
carbon atoms and hence can exist in two or more isomeric forms, all of which are 
25 encompassed by the invention, either as individual isomers or as mixtures of isomers, 
including racemates. Certain of the compounds mentioned herein, in particular the 
thiazolidinediones such as Compound (I), may exist in one of several tautomeric forms, 
all of which are encompassed by the invention as individual tautomeric forms or as 
mixtures thereof 

30 The DPP- IV inhibitor and the other antidiabetic agent of choice is prepared ' 

according to known methods, such methods are found or are referred to in standard 
reference texts, such as the British and US Pharmacopoeias, Remington's Pharmaceutical 
Sciences (Mack Publishing Co.), Martindale The Extra Pharmacopoeia (London, The 
Pharmaceutical Press) (for example see the 3 1st Edition page 341 and pages cited therein) 
35 or the above mentioned publications. 

When used herein the term 'conditions associated with diabetes 1 includes those 
conditions associated with the pre-diabetic state, conditions associated with diabetes 
mellitus itself and complications associated with diabetes mellitus. 

When used herein the term 'conditions associated with the pre-diabetic state' 
40 includes conditions such as insulin resistance, including hereditary insulin resistance, 
impaired glucose tolerance and hyperinsulinaemia. 

'Conditions associated with diabetes mellitus itself include hyperglycaemia, 
insulin resistance, including acquired insulin resistance and obesity. Further conditions 
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associated with diabetes mellitus itself include hypertension and cardiovascular disease, 
especially atherosclerosis and conditions associated with insulin resistance. Conditions 
associated with insulin resistance include polycystic ovarian syndrome and steroid 
induced insulin resistance and gestational diabetes. 
5 'Complications associated with diabetes mellitus' includes renal disease, especially 

renal disease associated with Type 2 diabetes, neuropathy and retinopathy. 

Renal diseases associated with Type 2 diabetes include nephropathy, 
glomerulonephritis, glomerular sclerosis, nephrotic syndrome, hypertensive 
nephrosclerosis and end stage renal disease. 
10 As used herein the term 'pharmaceutically acceptable 1 embraces both human and 
veterinary use: for example the term 'pharmaceutically acceptable' embraces a veterinarily 
acceptable compound^ 

DiabSg gm^tusis^i^efaably Type 2 diabetes. 

Suitably, the particularly beneficial effect on glycaemic control provided by the 
15 treatment of the invention is an improved therapeutic ratio for the combination of the 
invention relative to the therapeutic ratio for one compound of the combination when 
used alone and at a dose providing an equivalent efficacy to the combination of the 
invention. 

In a preferred aspect, the particularly beneficial effect on glycaemic control 

20 provided by the treatment of the invention is indicated to be a synergistic effect relative to 
the control expected from the effects of the individual active agents. 

In a further aspect of the invention, combining doses of the DPP- IV inhibitor and 
the other agent will produce a greater beneficial effect than can be achieved for either 
agent alone at a dose twice that used for that agent in the combination. 

25 Glycaemic control may be characterised using conventional methods, for example 

by measurement of a typically used index of glycaemic control such as fasting plasma 
glucose or glycosylated haemoglobin (Hb Ale). Such indices are determined using 
standard methodology, for example those described in: Tuescher A, Richterich, P., 
Schweiz. med. Wschr. 101 (1971), 345 and 390 and Frank P., 'Monitoring the Diabetic 

30 Patent with Glycosolated Hemoglobin Measurements', Clinical Products 1 988. 

In a preferred aspect, the dosage level of each of the active agents when used in 
accordance with the treatment of the invention will be less than would have been required 
from a purely additive effect upon glycaemic control. 

It is also considered that the treatment of the invention will effect an 

35 improvement, relative to the individual agents, in the levels of advanced glycosylation 
end products (AGEs), and serum lipids including total cholesterol, HDL-cholesterol, 
LDL-cholesterol including improvements in the ratios thereof, in particular an 
improvement in serum lipids including total cholesterol, HDL-cholesterol, LDL- 
cholesterol including improvements in the ratios thereof. 

40 In the treatment of the invention, the active medicaments are preferably 

administered in pharmaceutical composition form. As indicated above, such 
compositions can include both medicaments or one only of the medicaments. 
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Accordingly, in one aspect the present invention also provides a pharmaceutical 
composition comprising a dipeptidyl peptidase IV inhibitor and another antidiabetic agent 
and a phannaceutically acceptable carrier therefor. 

Thus, in a further aspect, the invention also provides a process for preparing a 
5 pharmaceutical composition comprising a dipeptidyl peptidase IV inhibitor, another 
antidiabetic agent and a phannaceutically acceptable carrier therefor, which process 
comprises admixing the dipeptidyl peptidase IV inhibitor, another antidiabetic agent and 
a phannaceutically acceptable carrier. 

The compositions are preferably in a unit dosage form in an amount appropriate 
10 for the relevant daily dosage. 

Suitable dosages, including especially unit dosages, of the DPP- IV inhibitor or 
the other antidiabetic agent include the known dosages including unit doses for these 
compounds as described or referred to in reference text such as the British and US 
Pharmacopoeias, Remington's Pharmaceutical Sciences (Mack Publishing Co.), 
15 Martindale The Extra Pharmacopoeia (London, The Pharmaceutical Press) (for example 
see the 3 1st Edition page 341 and pages cited therein) or the above mentioned 
publications. 

Thus, suitable dosages for the DPP- IV inhibitors of WO 99/6143 1 and include 
those disclosed therein, for example 0.01 to 30mg per day or 0.01 to lOmg per kilogram 
20 of body weight Also, the suitable doses of the other DPP- IV inhibitors mentioned 
herein include those mentioned in the relevant publications mentioned above. 

For die alpha glucosidase inhibitor, a suitable amount of acarbose is in the range 
of from 25 to 600 mg, including 50 to 600 mg, for example lOOmg or 200mg. 

For the biguanide, a suitable dosage of metformin is between 100 to 3000mg, for 
25 example 250, 500mg, 850mg or lOOOmg. 

For the insulin secretagogue, a suitable amount of glibenclamide is in the range 
of from 2.5 to 20 mg, for example lOmg or 20mg; a suitable amount of glipizide is in the 
range of from 2.5 to 40 mg; a suitable amount of gliclazide is in the range of from 40 to 
320 mg; a suitable amount of tolazamide is in the range of from 100 to 1000 mg; a 
30 suitable amount of tolbutamide is in the range of from 1000 to 3000 mg; a suitable 

amount of chlorpropamide is in the range of from 100 to 500 mg; and a suitable amount 
of giiquidone is in the range of from 15 to 180 mg. Also a suitable amount of glimepiride 
is 1 to 6mg and a suitable amount of glipentide is 2.5 to 20mg. 

A suitable amount of repaglinide is in the range of from 0.5mg to 20mg, for 
35 example 16mg. Also a suitable amount of nateglinide is 90 to 360mg, for example 
270mg. 

In one particular aspect, the composition comprises 2 to 12 mg of Compound (I). 
Suitably the composition comprises 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1 or 12 mg of 
Compound (I). 

40 Particularly, the composition comprises 2 to 4 , 4 to 8 or 8 to 12 mg of 

Compound (I). 

Particularly, the composition comprises 2 to 4mg of Compound (I). 
Particularly, the composition comprises 4 to 8mg of Compound (I). 
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Particularly, the composition comprises 8 to 12 mg of Compound (I). 
Preferably, the composition comprises 2 mg of Compound (I). 
Preferably, the composition comprises 4 mg of Compound (I). 
Preferably, the composition comprises 8 mg of Compound (I). 
5 Suitable unit dosages of other insulin sensitisers include from 100 to 800mg of 

troglitazone such as 200, 400, 600 or 800mg or from 5 to 50mg, including 10 to 40mg, of 
pioglitazone, such as 20, 30 or 40 mg and also including 15, 30 and 45mg of pioglitazone. 

Suitable dosages of other PPARy agonist insulin sensitisers include those 
disclosed for the respective agonist in the abovementioned applications, for example 2-(l- 
10 carboxy-2-{4-{2^5-methyl-2-phenyl^^ 

acid methyl ester and 2(SH2-benzoyl-phenylainino)-3-{4-[2-(5-methyl-2-phenyl-oxazol- 
4-yl)-ethoxy]-phenyl} -propionic acid are suitably dosed in accordance with the dosages 
disclosed in WO 97/3 1 907. 

In the treatment the medicaments may be administered from 1 to 6 times a day, 
15 but most preferably 1 or 2 times per day. 

Also, the dosages of each particular active agent in any given composition can as 
required vary within a range of doses known to be required in respect of accepted dosage 
regimens for that compound. Dosages of each active agent can also be adapted as 
required to take into account advantageous effects of combining the agents as mentioned 
20 herein. 

It will be understood that the DPP- IV inhibitor and the other antidiabetic agent 
are in a phannaceutically acceptable form, including pharmaceutical^ acceptable 
derivatives such as phannaceutically acceptable salts, esters and solvates thereof, as 
appropriate to the relevant phannaceutically active agent chosen. In certain instances 
25 herein the names used for the antidiabetic agent may relate to a particular pharmaceutical 
foim of the relevant active agent: It will be understood that all phannaceutically 
acceptable forms of the active agents per se are encompassed by this invention. 

The present invention also provides a pharmaceutical composition comprising a 
dipeptidyl peptidase IV inhibitor, another antidiabetic agent and a phannaceutically 
30 acceptable carrier therefor, for use as an active therapeutic substance. 

In particular, the present invention provides a pharmaceutical composition 
comprising a dipeptidyl peptidase IV inhibitor, another antidiabetic agent and a 
phannaceutically acceptable carrier therefor, for use in the treatment of diabetes mellitus, 
especially Type 2 diabetes and conditions associated with diabetes mellitus. 
35 Usually the compositions are adapted for oral administration. However, they 

may be adapted for other modes of administration, for example parenteral administration, 
sublingual or transdermal administration. 

The compositions may be in the form of tablets, capsules, powders, granules, 
lozenges, suppositories, reconstitutable powders, or liquid preparations, such as oral or 
40 sterile parenteral solutions or suspensions. 

In order to obtain consistency of administration it is prefened that a composition 
of the invention is in the form of a unit dose. 
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Unit dosage presentation forms for oral administration may be in tablet or 
capsule form and may as necessary contain conventional excipients such as binding 
agents, fillers, lubricants, glidants, disintegrants and welting agents. 

The solid oral compositions may be prepared by conventional methods of 
5 blending, filling or tabletting. Repeated blending operations may be used to distribute 
the active agent throughout those compositions employing large quantities of fillers. 
Such operations are of course conventional in the art. The tablets may be coated 
according to methods well known in normal pharmaceutical practice, in particular with an 
enteric coating. 

10 Oral liquid preparations may be in the form of, for example, emulsions, syrups, 

or elixirs, or may be presented as a dry product for reconstitution with water or other 
suitable vehicle before use. Such liquid preparations may contain conventional additives 
such as suspending agents, for example sorbitol, syrup, methyl cellulose, gelatin, 
hydroxyethylcellulose, carboxymethylcellulose, aluminium stearate gel, hydrogenated 

15 edible fats; emulsifying agents, for example lecithin, sorbitan monooleate, or acacia; 
non-aqueous vehicles (which may include edible oils), for example almond oil, 
fractionated coconut oil, oily esters such as esters of glycerine, propylene glycol, or ethyl 
alcohol; preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic acid; 
and if desired conventional flavouring or colouring agents. 

20 For parenteral administration, fluid unit dosage forms are prepared utilizing the 

compound and a sterile vehicle, and, depending on the concentration used, can be either 
suspended or dissolved in the vehicle. In preparing solutions the compound can be 
dissolved in water for injection and filter sterilized before filling into a suitable vial or 
ampoule and sealing. Advantageously, adjuvants such as a local anaesthetic, a 

25 preservative and buffering agent can be dissolved in the vehicle. To enhance the stability, 
the composition can be frozen after filling into the vial and the water removed under 
vacuum. Parenteral suspensions are prepared in substantially the same manner, except 
that the active compound is suspended in the vehicle instead of being dissolved, and 
sterilization cannot be accomplished by filtration. The compound can be sterilized by 

30 exposure to ethylene oxide before suspending in the sterile vehicle. Advantageously, a 
surfactant or wetting agent is included in the composition to facilitate uniform 
distribution of the compound. 

Compositions may contain from 0.1% to 99% by weight, preferably from 
10-60% by weight, of the active material, depending upon the method of administration. 

35 Examples of binding agents include acacia, alginic acid, carboxymethylcellulose 

calcium, carboxymethylcellulose sodium, dextrates, dextrin, dextrose, ethylcellulose, 
gelatin, liquid glucose, guar gum, hydroxyethyl cellulose, hydroxypropyl cellulose, 
hydroxypropyl methylcellulose, magnesium aluminium silicate, maltodextrin, methyl 
cellulose, polymethacrylates, polyvinylpyrrolidone, pregelatinised starch, sodium 

40 alginate, sorbitol, starch, syrup, tragacanth. 

Examples of fillers include calcium carbonate, calcium phosphate, calcium 
sulphate, carboxymethylcellulose calcium, carboxymethylcellulose sodium, compressible 
sugar, confectioner's sugar, dextrates, dextrin, dextrose, dibasic calcium phosphate 
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dihydiate, dibasic calcium phosphate, fructose, glyceryl palmitostearate, glycine, 
hydrogenated vegetable oil-type 1, kaolin, lactose, maize starch, magnesium carbonate, 
magnesium oxide, maltodextrin, mannitol, microcrystalline cellulose, polymethacrylates, 
potassium chloride, powdered cellulose, pregelatinised starch, sodium chloride, sorbitol, 
5 starch, sucrose, sugar spheres, talc, tribasic calcium phosphate, xylitol. 

Examples of lubricants include calcium stearate, glyceryl monostearate, glyceryl 
palmitostearate, magnesium stearate, microcrystalline cellulose, sodium benzoate, sodium 
chloride, sodium lauryl sulphate, stearic acid, sodium stearyl fumarate, talc, zinc stearate. 

Examples of glidants include colloidal silicon dioxide, powdered cellulose, 
10 magnesium trisilicate, silicon dioxide, talc. 

Examples of disintegrants include alginic acid, carboxymethylcellulose calcium, 
carboxymethylcellulose sodium, colloidal silicon dioxide, croscannellose sodium, 
crospovidone, guar gum, magnesium aluminium silicate, microcrystalline cellulose, 
methyl cellulose, polyvinylpyrrolidone, polacrilin potassium, pregelatinised starch, 
15 sodium alginate, sodium lauryl sulphate, sodium starch glycollate. 

An example of a pharmaceutical^ acceptable wetting agent is sodium lauryl 
sulphate. 

The compositions are prepared and formulated according to conventional 
methods, such as those disclosed in standard reference texts, for example the British and 
20 US Pharmacopoeias, Remington's Pharmaceutical Sciences (Mack Publishing Co.), 

Martindale The Extra Pharmacopoeia (London, The Pharmaceutical Press) (for example 
see the 3 1st Edition page 341 and pages cited therein) and Harry's Cosmeticology 
(Leonard Hill Books) or the above mentioned publications. 

For example, the solid oral compositions may be prepared by conventional 
25 methods of blending, filling or tabletting. Repeated blending operations may be used to 
distribute the active agent throughout those compositions employing large quantities of 
fillers. Such operations are of course conventional in the art. The tablets may be coated 
according to methods well known in normal pharmaceutical practice. 

Compositions may, if desired, be in the form of a pack accompanied by written 
30 or printed instructions for use. 

No adverse toxicological effects are expected for the compositions or methods of 
the invention in the above mentioned dosage ranges. 
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Pharmacological Data 

Age and weight matched male ZDF fa/fa rats (Genetic Models, Inc., Indianapolis, 
IN) were housed individually at 72° F and 50% relative humidity with a 12 h light/dark 
cycle and fed PMI 5008 Formulab Diet (PMI Nutrition International, Saint Louis, MO). 

Animals were dosed by oral gavage twice daily during the dark cycle for one 
week with vehicle (0.5% hydroxy-propylmethylcellulose (HPMC) plus 0.1% Tween 80), 
100 mg/kg isoleucine thiazolidide (Compound (II)), 5 mg/kg Compound (I) in vehicle, or 
5 mg/kg Compound (I) plus 100 mg/kg Compound (II) in vehicle. 

For glucose tolerance measurements, rats were treated with test compound for 7 
days and given an intraperitoneal injection of a glucose solution in saline 30 minutes after 
the last dose of test compound. 

Rats were anesthetized with isofluorane for cardiac blood collection 30 minutes 
after administraion of the glucose solution. Serum chemistry measurements were 
obtained using an automated chemistry analyzer (ELab600, Instrument Laboratory, 
Lexington, MA). 

DPP-IV activity was measured using the fluorogenic substrate Gly-Pro-AMC (50 
mM) according to the manufacturers specification (Enzyme System Products, Livermore 
CA). The substrate was mixed with 50 mM Tris, pH 7.8, in plasma (20% final v/v) and 
the samples were incubated for 5-20 mm at 30oC. DPP-IV activity was determined by 
measuring fluorescence using a cytofluor spectrofluoremeter with the filters set at 360 nm 
excitation and 460 nm emission. 

Results from each group (n=6) were averaged and compared to vehicle treated rats 
to determine significance and are shown in Table L 

The following data illustates the invention but does not limit it in any way. 
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TABLE I 

5 ZDF rats, treated BID for 7 days 



Plasma % HbAlC Plasma Glucose 

DPP-IV activity (7 day change) (30minGTT) 

Control 5544 ± 485- 1.63 ± 1.12 695 ±24 



Compound (I) 4104 ±399* 0.79 ± 0.54* 665 ±40 
(5 mg/kg) 

Compound (H) 962 ±53* 1.81 ± 1.24 684 ±60 
(100 mg/kg) 

Combination 703 ± 16* 0.41 ±0.28* 454 ±52* 



♦P.0.05 
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CLAIMS 

1 . A method for the treatment of diabetes mellitus, especially Type 2 diabetes and 
5 conditions associated with diabetes mellitus in a mammal such as a human, which 

method comprises administering an effective, non-toxic and pharmaceutically acceptable 
amount of a dipeptidyl peptidase IV inhibitor and another antidiabetic agent, to a 
mammal in need thereof. 

10 2. A method according to claim 1, wherein the dipeptidyl peptidase IV is selected 
from: L-threo-isoleucyl pyrrolidide, L-allo-isoleucyl tihiazolidide, L-allo-isoleucyl 
pyrrolidide; and salts thereof or 1 [2-[(5-cyanopyridin-2-yl)aminoethylamino]acetyl-2- 
cyano<S)-pyirohdine and (2S)-l-[(2S)-2-amino-3,3-dimethyIbutanoyl]--2- 
pyrrolidinecarbonitrile. 

15 

3. A method according to claim 1 or claim 2, wherein the other antidiabetic agent 
comprises one or more of an alpha glucosidase inhibitor, a biguanide, an insulin 
secretogogue or an insulin sensitiser. 

20 3. A method according to claim 3, wherein the alpha glucosidase inhibitor is 
selected from acarbose, emiglitate, miglitol and voglibose. 

4. A method according to claim 3, wherein the biguanide is selected from 
metformin, bufonnin and phenformin. 

25 

5. A method according to claim 3, wherein the insulin secretagogue is a 
sulphonylurea selected from: glibenclamide, glipizide, gliclazide, glimepiride, tolazamide 
and tolbutamide, acetohexamide, carbutamide, chlorpropamide, glibornuride, gliquidone, 
glisentide, glisolamide, glisoxepide, glyclopyamide, glycylamide and glipentide. 

30 

6. A method according to claim 3, wherein the insulin secretagogue is repaglinide 
or nateglinide. 

7. A method according to claim 3, wherein the insulin sensitiser is 
35 thiazolidinedione. 

8. A method according to claim 7, wherein the thiazolidinedione is selected from: 
(+) -5-[[4-[(3,4-dihydro-6-hydroxy-2, 5, 7, 8-tetramethyl-2H-l-benzopyran-2- 
yl)methoxy]phenyl]methyl]-2,4-thiazolidinedione (or troglitazone), 5-[4-[(l- 

40 methylcyclohexyl)methoxy]benzyl] thiazolidine-2,4-dione (or ciglitazone), 5-[4-[2-(5- 
e%lpyridin-2-yl)ethoxy]benzyl] thiazolidine-2,4-dione (or pioglitazone) or 5-[(2- 
ben2yl-2,3-dihy<frobenzopyran)-5-yl^^ (or englitazone). 
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9. A method according to claim 7, wherein the thiazolidinedione is 5-[4-[2-(N- 
methyl-N^2-pyridyl)ammo)e 5-[4-[2-(5- 
ethylpyridin-2-yl)ethoxy]benzyl] thiazolidine-2,4-dione (or pioglitazone); or a 
phannaceuticaUy acceptable derivative thereof. 

10. A pharmaceutical composition comprising a dipeptidyl peptidase IV inhibitor and 
another antidiabetic agent and a phannaceuticaUy acceptable carrier therefor. 

11. A process for preparing a pharmaceutical composition comprising a dipeptidyl 
peptidase IV inhibitor, another antidiabetic agent and a phannaceuticaUy acceptable 
carrier therefor, which process comprises admixing the dipeptidyl peptidase IV inhibitor, 
the other antidiabetic agent and a phannaceuticaUy acceptable carrier. 

12. A pharmaceutical composition comprising a dipeptidyl peptidase IV inhibitor, 
another antidiabetic agent and a pharmaceutical^ acceptable carrier therefor, for use as 
an active therapeutic substance. 

13. A pharmaceutical composition comprising a dipeptidyl peptidase IV inhibitor, 
another antidiabetic agent and a phannaceuticaUy acceptable carrier therefor, for vise in 
the treatment of diabetes meUitus, especially Type 2 diabetes and conditions associated 
with diabetes meUitus. 



-13- 



INTERNATIONAL SEARCH REPORT 



Into a) Application No 
PC. _J 01/02696 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A61K31/425 A61K45/06 A61P3/06 




According to International Patent Classification (IPC) or to both national classification and IPC 




BL FIELDS SEARCHED 


Minimum documentation searched (classification system followed by dassitlcatft 

IPC 7 A61K 


hi symbols) 




Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic d 


ala base consulted during the international search (name of data base and, where practical, search terms used 




CHEM ABS Data, EPO-Internal 






C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category" 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


E 


W0 01 52825 A (N0VARTIS ERFIND VERWALT 
GMBH ;N0VARTIS AG (CH); HOLMES DAVID 
GRENV) 26 July 2001 (2001-07-26) 
the whole document 


1-13 


X 
Y 


U0 99 61431 A (GLUND KONRAD ;K RUBER 
SUSANNE (DE); DEMUTH HANS ULRICH (DE); 
PR0BI0) 2 December 1999 (1999-12-02) 
cited in the application 
page 8, line 13-15 
claim 14 


1-13 

1-3,9-13 






/- 




j X| further documents are fisted In the continuation of box C. 


[)( j Patent famly members are listed in annex 


0 Special categories of cited documents: 

'A* document denning the general state of the art which is not 

considered to be of particular relevance 
*E' earlier document but pubfehed on or after tlie mtemaSonal 

fifing date 

•f document which may throw doubts on priority daro(s) or 
which is cited to establish the pubBcatton date of another 
citation or other special reason (as speeffied) 

'O 1 document referring to an oral disclosure, use. exhib&ion or 
other means 

*P* document published prior to the International fifing dale but 
later than the priority date ciaimed 


T later document published after the International filing date 
or priority date and not in ccnJBci with the application but 
cited to understand the principle or theory underlying the 
Invention 

'X* document ot particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
hvofve an inventive step when the document is taken alone 

*Y* document ot particular relevance; the claimed invention 
cannot be considered to involve an Inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
ki the art. 

document member of tho same patent family 


Date of the actual completion of the international search 


Data of mailing ot the intemational search report 


12 October 2001 


25/10/2001 




Name and mafling address of the ISA 

European Patent Office, P.& 5818 Patenttaan 2 
NL-2280HV R^sw^k 
TeL (+31-70) 340-2040, Tx. 31 651 epo rt, 
Fax (431-70)340-3016 


Authorized officer 

Veronese, A 



Form PCT/J3M21 0 (second sheet) frWy 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



lnt< tal Application No 

PU/G6 01/02696 



^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Cflalion of document, with indcallon.where appropriate, <* the refevant passages 



Relevant to daim No. 



PAULY R P ET AL: "IMPROVED 6LUC0SE 
TOLERANCE IN RATS TREATED WITH THE 
DIPEPTIDYL PEPTIDASE IV (CD26) INHIBITOR 
ILE-THIAZOLIDIDE" 

METABOLISM, CLINICAL AND EXPERIMENTAL, 
W.B. SAUNDERS CO., PHILADELPHIA, PA, US, 
vol. 48, no. 3, 1999, pages 385-389, 
XP000874051 
ISSN: 0026-0495 
See results and discussion 
figure 2 

DEACON C F ET AL: "DIPEPTIDYL PEPTIDASE 
IV INHIBITION POTENTIATES THE 
INSULIN0TR0PIC EFFECT OF GLUCAGON-LIKE 
PEPTIDE 1 IN THE ANESTHETIZED PIG" 
DIABETES, NEW YORK, NY, US, 
vol. 47, no. 5, May 1998 (1998-05), pages 
764-769, XP000853618 
ISSN: 0012-1797 
figures; tables 

HOLST J J ET AL: "INHIBITION OF THE 
ACTIVITY OF DIPEPTIDYL-PEPTIDASE IV AS A 
TREATMENT FOR TYPE 2 DIABETES- 
DIABETES, NEW YORK, NY, US, 
vol. 47, November 1998 (1998-11), pages 
1663-1670, XP000853619 
ISSN: 0012-1797 
See discussion and conclusions 
page 2 

EP 0 306 228 A (BEECHAM GROUP PLC) 
8 March 1989 (1989-03-08) 
claims 16,17; example 5 

WO 98 19998 A (CIBA GEIGY AG ;VILLHAUER 

EDWIN BERNARD (US)) 

14 May 1998 (1998-05-14) 

page 18, line 17-23; claims; example 3 



1-3, 
10-13 



1,10-13 



1,10-13 



1-13 



1-13 



fam PCT/1SM?10 (conUnuaScn of second shoal) [Juty 1992) 



page 2 of 2 



international Appncatton No. PCT£B 01 A2696 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ £10 



Continuation of Box 1.2 
Claims Nos.: 3,4,5,6 



Present claims 1-13 relate to a very large number of possible compounds 
and compositions. Support within the meaning of Article 6 PCT and/or 
disclosure within the meaning of Article 5 PCT is to be found, however, 
for only a very small proportion of the compounds and the compositions 
claimed. In the present case, the claims so lack support, and the 
application so lacks disclosure, that a meaningful search over the whole 
of the claimed scope 1s impossible. Consequently, the search has been 
carried out for those parts of the claims which appear to be supported 
and disclosed, namely the example provided at page 10 and 11, disclosing 
compositions comprising the association of compound I and compound II, 
and the general idea underlying the application (the idea to associate a 
dipeptidyl peptidase IV inhibitor (DPP IV) and an other antidiabetic 
agent). In view of the prior art retrieved during the search, disclosing 
the use of DPP IV inhibitors together with other antidiabetic agents, the 
application would seem not to be linked by a common inventive concept and 
would not meet the requirements of unity (Art. 3.4(1 1 i ) and Rule 13 PCT). 
Different inventions can be defined, each of them identified by the 
combination of the different DPP IV inhibitors with the different classes 
of antidiabetic agents. As already mentioned above, in the present 
application only a small proportion of the claimed subject matter is 
disclosed and supported, and therefore only the invention for which 
support has been provided has been searched. A non-unity objection has 
not been raised for reasons of procedural economy. 

An error in the claim numbering is apparent. Two claims 3 are present. 
Only the first one has been searched (Incompletely). 

Claims searched incompletely: 1-3, 7-13 
Not searched claims: 3-6 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



INTERNATIONAL SEARCH REPORT 


Inl ~~ rial Application No 

Pu/bB 01/02696 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



MO 0152825 



26-07-2001 W0 



0152825 A2 



26-07-2001 



W0 9961431 A 02-12-1999 



DE 


19823831 Al 


02-12-1999 


AU 


4370999 A 


13-12-1999 


BR 


9910758 A 


13-02-2001 


CN 


1303381 T 


11-07-2001 


DE 


29909208 Ul 


09-09-1999 


DE 


29909210 Ul 


09-09-1999 


DE 


29909211 Ul 


23-09-1999 


WO 


9961431 Al 


02-12-1999 


EP 


1082314 Al 


14-03-2001 


NO 


20005994 A 


25-01-2001 



EP 0306228 



08-03-1989 



AT 


186724 


T 


15-12-1999 


AU 


2173888 


A 


09-03-1989 


BR 


1100841 


A3 


20-06-2000 


CA 


1328452 


Al 


12-04-1994 


CA 


1339902 


Al 


09-06-1998 


CZ 


9103916 


A3 


17-03-1993 


DE 


3856378 


Dl 


23-12-1999 


DE 


3856378 


T2 


11-05-2000 


DK 


490288 


A 


05-03-1989 


DK 


200001556 


A 


18-10-2000 


EP 


0306228 


Al 


08-03-1989 


EP 


0842925 


Al 


20-05-1998 


ES 


2137915 


T3 


01-01-2000 


GR 


3031873 


T3 


29-02-2000 


HK 


1011029 


Al 


03-11-2000 


JP 


10194970 


A 


28-07-1998 


OP 


10194971 


A 


28-07-1998 


OP 


1131169 


A 


24-05-1989 


JP 


2614497 


B2 


28-05-1997 


JP 


2817840 


B2 


30-10-1998 


JP 


9183771 


A 


15-07-1997 


JP 


2837139 


B2 


14-12-1998 


JP 


9183726 


A 


15-07-1997 


JP 


9183772 


A 


15-07-1997 


KR 


164207 


Bl 


15-01-1999 


KR 


164275 


Bl 


15-01-1999 


KR 


169463 


Bl 


15-01-1999 


LU 


90711 


A9 


05-03-2001 


NZ 


226027 


A 


26-03-1992 


PT 


88410 


A ,B 


31-07-1989 


SG 


59988 


Al 


22-02-1999 


SK 


391691 


A3 


11-12-2000 


US 


6288095 


Bl 


11-09-2001 


US 


5646169 


A 


08-07-1997 


US 


5002953 


A 


26-03-1991 


US 


5521201 


A 


28-05-1996 


US 


5232925 


A 


03-08-1993 


US 


5194443 


A 


16-03-1993 


US 


5756525 


A 


26-05-1998 


US 


5260445 


A 


09-11-1993 


ZA 


8806536 


A 


26-07-1989 



WO 9819998 A 14-05-1998 AU 726186 B2 02-11-2000 

AU 5318498 A 29-05-1998 
BR 9714130 A 29-02-2000 



F«m PCTASA/310 (patatffarrfV emex) (JuV 1992] 

page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Met ,nal Application No 

PCi/bB 01/02696 



Patent document 
cited in search report 



Publication 
date 



Patent family 
members) 



Publication 



CN 


1236361 A 


24-11-1999 


CZ 


9901615 A3 


11-08-1999 


WO 


9819998 A2 


14-05-1998 


EP 


0937040 A2 


25-08-1999 


HU 


0000323 A2 


28-08-2000 


JP 


2000511559 T 


05-09-2000 


NO 


992028 A 


28-04-1999 


PL 


332777 Al 


11-10-1999 


SK 


60899 A3 


10-04-2000 


TR 


9901004 T2 


21-07-1999 



W0 9819998 



Form PCT/ISA/210 (patenl fcrofly am ex) (July 1992) 



page 2 of 2 



